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1 .  FOREWORD 


This  is  a  preliminary  report  on  rare  plants  of  Great  Smoky 
Mountains  National  Park.   It  was  prepared  in  spring  1978.   A 
report  containing  information  on  field  investigations  of  rare 
plant  populations  should  be  available  by  the  fall  of  1980. 

Species  status  is  being  continually  updated.   Current  information 
on  any  of  these  rare  species  may  be  obtained  from  the  Research 
Botanist,  Uplands  Field  Research  Laboratory. 
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2.   INTRODUCTION 

THE  PROBLEM 

Great  Smoky  Mountains  National  Park  (GRSM)  is  an  important  refuge 
for  a  wide  variety  of  rare  native  plant  soecies ,  including  several 
endemic  to  the  Southern  Aaaplachians.   Many  of  these  plants  are 
sensitive  to  unnatural  interference.   Maintaining  the  integrity 
of  these  populations  is  a  critical  aspect  of  botanical  resource 
management. 

PRESENT  POLICY 

At  nresent,  all  species  native  to  the  park  are  legally  protected 
from  nonprofessional  collecting  and  most  other  types  of  human 
disturbance.   Recently,  an  effort  has  been  made  to  identify 
sensitive  or  endangered  species  and  critical  habitat  areas.   The 
sites  most  liable  to  disturbance  are  given  ''special  protection" 
status,  and  individual  management  specifications  are  outlined  for 
each  site. 

PURPOSE 

The  purpose  of  this  report  is  to  review  the  available  state  and 
national  lists  of  endangered  plants  and  to  determine  which  species 
are  in  need  of  research  or  management  in  GRSM.   No  attempt  has 
been  made  to  locate  all  nlant  populations  in  the  field.   This 
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document  will  be  followed  by  a  status  report  which  includes  a 
field  check  of  old  sites. 

At  the  moment,  the  status  of  the  species  on  the  national  list  is 
fairly  well  known.   However,  in  most  cases,  the  status  of  the  species 
on  the  state  lists  has  not  been  recently  investigated.   In  some 
cases,  species  may  have  been  extirpated  and  this  has  not  been 
documented. 

3.  METHODS 

State  and  national  lists  were  reviewed  to  construct  a  list  of 
species  of  regional  concern.   Previous  park  ''rare1'  lists  were 
consulted  to  determine  if  there  were  any  species  of  very  limited 
distribution  in  the  park.   More  is  known  about  woody  plants  than 
nonwoody,  and  the  information  is  better  organized  due  to  the  work 
of  Stupka  (1964) . 

The  discussions  of  species  status  are  based  on  the  field  experience 
of  the  author  and  on  an  investigation  of  the  plant  collections  at 
the  University  of  Tennessee  herbarium  and  in  the  Great  Smoky 
Mountains  herbarium.  No  attempt  was  made  to  check  collections  in 
North  Carolina  or  elsewhere.  Some  field  sites  have  been  recently 
checked,  particularly  the  grassy  balds,  the  top  of  Mount  LeConte, 
and  Gum  Swamp,  but  most  areas  have  not  been  verified. 


4.  LEGAL  ASPECTS 

Panax  quinque folium  (Ginseng)  has  been  declared  a  threatened 
species;  at  present,  other  listed  plants  that  have  been  nominated 
as  endangered  or  threatened  species  have  no  legal  protection  status 
other  than  that  provided  by  the  park.   Endangered,  as  discussed 
here,  implies  that  the  population  could  be  easily  eliminated  from 
its  range  or  that  it  is  already  disappearing.   Populations  of  these 
species  outside  of  the  park,  can  be  disturbed  by  development,  etc., 
without  any  legal  intervention.   "Endangered'  is  used  in  this 
report  in  its  original  botanical,  not  legal,  sense;  i.e.,  as 
potentially  subject  to  extinction  or  extirpation. 


5.  SPECIES  ON  THE  NATIONAL  LIST  IN  GRSM 

Geum  radiatum  -  "Mountain  Avens"  is  endangered  nationally  and  endemic 
to  the  Southern  Appalachians.  Only  one  population  of  this  species  is 
known  in  the  park. 

The  plant  grows  on  Cliff  Tops  on  Mount  LeConte  and  is  potentially 
subject  to  disturbance  by  hikers,  who  take  advantage  of  manways  to 
explore  the  ledges  of  Cliff  Tops.   This  population  is  widely  disjunct 
from  others  in  areas  like  Roan  Mountain  and  probably  shows  minor 
genetic  differences  (Bob  Farmer,  personal  communication) . 

Management  could  brush  off  manways  near  the  plant's  habitat  and 
restrict  access.   The  area  needs  to  be  monitored  and  other  disturbance 
prevented. 

There  is  a  collection  of  Geum  radiatum  from  Gregory  Bald  in  1937. 
The  species  is  recorded  as  from  "the  top  of  the  bald",  at  4,850 
feet.   This  population  is  now  almost  certainly  extinct. 
Reintroduction  could  be  considered,  but  some  type  of  continued 
disturbance  would  probably  be  necessary  to  maintain  habitat  for 
the  species. 

Lilium  grayi  -  "Gray's  lily",  nationally  threatened.   This  species 
has  been  collected  just  outside  the  park  boundary;  it  is  not  known 
if  it  exists  within  the  park.   Like  other  members  of  the  genus 
Lilium,  it  is  threatened  by  wild  boar  rooting  and  exploitation, 


both  private  and  commercial,  for  garden  use.   Any  populations 
located  need  to  be  closely  monitored  and  possibly  fenced  against 
hogs . 

Prenanthes  roanensis  -  "Roan  rattlesnakeroot" ,   nationally 
threatened.   This  species  is  difficult  to  identify  and  presumably 
rare  in  the  park.   It  is  confined  to  high  elevations  and  is 
associated  with  disturbed  sites,  such  as  Andrews  Bald. 

At  present,  direct  human  interference  does  not  appear  to  be  a 
threat.   Management  policies  concerning  disturbance  processes  in 
the  spruce  fir,  however,  may  influence  the  future  of  the  species. 
Management  of  balds,  roadsides,  and  burns  may  be  critical  to  this 
plant,  but  little  is  known  of  the  conditions  necessary  for  its 
establishment  and  maintenance. 

Glyceria  nubigena  -  "Smoky  Mountain  manna  grass"  is  a  Southern 
Appalachian  endemic  which  is  rare  in  the  park.   It  is  nationally 
endangered.   It  tends  to  occur  under  openings  in  the  spruce-fir 
canopies.   Collection  sites  include  Andrews  Bald,  Clingmans  Dome, 
and  Mount  Collins.   This  species  does  not  appear  to  be  threatened 
by  man-caused  disturbances,  although  wild  boar  rooting  could 
potentially  disrupt  some  populations.   The  species  is  likely  to  be 
influenced  by  policies  concerning  grassy  balds  and  possibly  fire. 


Cymophyllus  fraseri  -  "Frasier's  sedge"  is  nationally  threatened 
and  occurs  at  scattered  locations  throughout  the  coves  in  the  park. 
Populations  are  often  small  (less  than  10  individuals)  but  there 
are  several  sites  in  the  park  where  50  or  100  plants  may  be  found 
within  a  few  hundred  meters  of  each  other.   The  species  does  occur 
in  logged-over  stands  and  can  apparently  recover  after  severe 
disturbance  of  the  canopy. 

Many  of  the  populations  appear  to  be  stable,  but  long  term  data  is 
necessary.   At  present,  the  only  known  threat  to  this  plant  is 
collection  by  wildflower  gardeners  interested  in  cultivating  rare 
species . 

Carex  misera  -  "Miserable  sedge"  is  an  endangered  Southern  Appalachian 
endemic.   It  is  a  high  elevation  species  difficult  to  identify.   It 
may  be  more  common  than  originally  thought. 

This  species  is  found  in  disturbed  areas  and  on  cliff  faces,  and 
its  future  may  depend  on  park  policies  concerning  processes  of  plant 
succession.   It  occurs  on  grassy  balds,  burn  scars,  etc.   At 
present,  digging,  trampling,  and  other  direct  types  of  human 
interference  do  not  appear  to  be  a  threat. 

Juncus  gymnocarpus  -  Threatened  nationally,  this  species  is  largely 
confined  to  sphagnaceous  areas  and  is  rare  in  the  nark.   The  only 
sites  in  the  park  (as  recorded  in  the  herbarium)  are  in  the  boggv 


areas  along  Laurel  Creek.  This  species  is  not  known  to  be  threatened 
by  any  specific  types  of  disturbance  at  the  moment  but  probably  needs 
to  be  included  in  a  special  protection  area  at  Laurel  Creek  Bog. 

Gleocantharellus  purpurascens  -  Nominated  as  an  endangered  fungus 
(fungi  have  not  been  throughly  checked;  this  one  is  extremely  rare). 
This  fungus  is  known'  from  only  two  sites  in  the  world,  one  at  Indian 
Creek  drainage  in  GRS11  and  one  at  Coweeta  Hydrologic  Laboratory.   The 
type  locality  is  in  the  park. 

This  species  does  not  appear  to  be  threatened  by  human  trampling  or 
exploitation  at  present,  but  the  population  could  be  extirpated  if  a 
development  such  as  a  campsite  or  a  road  were  placed  in  or  near  its 
present  habitat.   The  whole  site  above  the  loop  on  Indian  Creek  Road 
needs  definition  as  a  special  proetection  area. 

Silphium  integrifolium  var.  gattingeri  -  "Rosinweed"  has  been 
proposed  for  the  national  list,  but  the  Tennessee  list  considers  it 
"of  doubtful  validity,  known  only  from  the  type". 

Panax  quinquefolium  -  "Ginseng"  or  "sang"  is  threatened  by  commercial 
exploitation  throughout  its  range.   Plant  poaching  is  seriously 
disturbing  populations  in  the  GRSM,  and  adequate  law  enforcement  is 
necessary  to  its  maintenance  in  the  area. 


Saxif raga  careyana  is  a  small  saxifrage  which  occurs  largely  in  seeps 
at  high  elevations.   Most  of  the  collections  from  the  park,  come  from 
Mount  LeConte.   The  primary  threat  to  this  plant  is  intensive 
visitor  use,  but  it  is  probably  not  favored  by  wildf lower  gardeners. 

Carex  purpurif era  is  found  in  rich  woods  and  appears  to  be  locally 
frequent  in  GRSM — particularly  on  the  limestone  slopes  of  the 
western  part  of  the  park.   IJhite  Oak  Sink,  a  potential  special 
nrotection  area,  includes  many  poDulations  of  this  plant. 

Habernaria  peramoena  -  "Purple  fringeless  orchis"  or  :'Pride-of-the- 
peak"  is  known  from  two  sites  in  GR.SM — one  a  wetland,  the  other  a 
seepage  area.   Populations  need  to  be  monitored. 

Synandra  hispidula  is  known  only  from  TThite  Oak  Sink,  where  it  was 
only  recently  discovered  (1973).   An  annual  mint,  it  may  experience 
wide  population  changes. 


6.   SPECIES  ON  THE  STATE  LISTS  -  TENNESSEE  AND  NORTH  CAROLINA 

The  following  lists  for  Tennessee  and  North  Carolina  list  endangered 
species,  threatened  species,  species  of  special  concern,  etc.   The 
lists  also  note  species  which  are  believed  to  be  extinct  or 
extirpated.   In  GRSM,  a  species  that  is  on  either  state  list  should 
be  considered  of  special  interest  to  park  management.   (Note  that 
species  of  ''special  concern"  are  the  least  critical  on  the  Tennessee 
list  and  of  "primary  concern",  most  critical  on  the  North  Carolina 
list.) 


NORTH  CAROLINA  STATE  LIST  (*On  national  list) 


Primarv  Concern 


*CoAex  mLbaAa 
CiacLficutii  lataa 

*  C  mo  pkutluA   j/toi  oka. 
*GLjq.2Aa.cl  Yvu.bA.Qana. 
*Lctlum  gn.aijt 

Panax  CfUA.nqae.fiO team 
*Pn.anaivbiat>  <toanan6<oi> 
Sax-if^aga  caAayana 
Batata  papyfLt^aia 
Cacatia  tagatai 
■!Coa.2.x  pun.puru.^anja 
*Gaam  xadtataw 
■:liabanax.ia  f^lava 

*  Hah  ananA.a  panawo  ana 
*SoinandAa  kiApAlduta 


Endangered 


AAptanium  nuta-nuAxuiia 

3otiychtum  ma&iLcoJvlaa{]otlum 

TnA.dxor\anai>  paZan.i<LL 

ThaLijptanJji  pkaqoptanxA 

Xqfiot>£iA   boiaatii,  var.    amaiA.aana 

Co/tax  t'vi^panma 

Casiax  pn.ojaata 

Caxax  abuAnaa 

Canax  akanjokaanbiA 

Sc-OipuA   tinaatu& 

Stn.aptopui>  amptaxA.^otiu/b 

Voputuh  gnancildantata 

Adtumta  ^angoi,a 

Vicantna  ax-unia 

\<iabAj>  taav-Lgata 

C'rViLj&oAptanAlum  amoAtaanum 

Hauckaia  longxlytoia  var.  acaroidai, 

Gaum  vainum 

Gtttanla  -btipatata 

Pfiunu<s   vAj\.gi.niana 

Polugata  paual^otia 

EuonunuA  atxo)ouA.pa,\am> 
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Endangered  (Cont'd) 

EtxonymuA  obovcutuA 
Hzliantkzmum  blcknzlLU. 
Viola  ttipcuttita 
Panax  &U.  folium 
Thai  plum  plnnatl^ldun 
PJiododzncUion  <W6Zum 
Phlox  iubulata 
LithoAp&vnum  canzACZM, 
VzntaAla  muLtifyida 
Polzmonlum  tzptan* 
Phaczlia  pmu>lvli 

WZ/VtZn^AJJi    VAJlQA-YVLia 

Pazllla  humlLu> 
LonlczAa  canadznb  lh 
Campanula  apaftlnoldz^h 


threatened 


LjcopocUum  bzlaqo 

Lljco  podium  pon.ophllum 

Ciji>£.optz?uj>  bulb  I  fata 

Atplznlum  tZ6lZlzn& 

;\uhlznbzn.qla  Aoboll^zAa 

ScU/tpuA   zZ-iplto&uA  var.    calto6uA 

Coazx  balZzyl 

Vlbpoium  naculaZum 

Llllum  phlladzlphlzum 

Habznanla  onhlzulata 

\<iablt>   lunjota 

PatnaA^la  a^a/tl^olia 

PubuA   idazuA  var.    canadznA-oi 

Cxa-tazguA   calpodzncLton 

Mono t\opli>  odonata 

PIzkaj>    (\lonJJou.nda 

Sllznz  ova-ta 

Co nallo -ilviza  wl,$£zxlana 

CohijdalLi    szmpz-lvl'iznA 

dmjoptz^i^  czti>a 

Hzlianthuui,  glaucophylluA 

Polymnla  canadznAl,!> 

Slzllatila   pubzta  var.    iltvatica 

Bo tsiij cklum  onz,Ldziu>z 
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TENNESSEE   STATE  LIST    (*0n  national   list) 


Possibly   extirpated 


Lu>tzA.a  maJULL 
Polygonum  dltinodz 
Cxo£ala/u.a  pufi&hiJL 
HzLLanthuA  glaucaphylluA 
Li.nna.za.  boizaLLi, 
Lydopodium  anno£X.num 
Mzlayit.lu.um  kybftldum 
SU.znz  ovata 


Endangered 


Cazalla  n.ugzlia 
Tfu.diioma.nzii   peJ&AAAJ. 

*  LLLLum  gfiau-i 
Lilium  pivCta.dztplu.dim 
ZaZama.Qfio&iAJi  daLivLL 

*Glyzzfu.a  nu.bj.gzna 

*Gzum  ■tadlatum 


Threatened 


Panax  culnquz^oLLum 

-Vfiznanthz-t,  fioanzniii,^ 
Q.an.daminz  cZematCti& 
Cafidaminz  ^lagztU.^via 

-Cofizx  mUiZn.a 

*Cymo pnijttuA    tyuL&  zvl 
S  dixpui*    d  Z4  pAJtO<b  06 
Gaytu&i>adA.a  uKbi.na 
SaxA.f\fLaga  dafizyana 
Mono  tfio  p4  -C5   o  do  -lata 
PizfUsb    <toXA.bu.nda 
Adlumia   !^ungoi>a 
Gzntiana  tinzafi-li 
Hyd/iophytlum  viAgi.nianum 
Hijpz'vidum  mLtdhztLianum 

*JundUs5>  g'jmnocaApuA 
$>Zadkyi>  dtingnanti 
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Threatened    (cont'd) 

Litium  zcinadzYiAZ 

Lyco podium  tzlago 

ThaLiztum  zonJ.azzum 

Ccxazx  nuMvii 

Ha.bznanA.cL  \06ijcodti 

Hzuzhzna  toYiQA.hlon.0.  var.   azzioidzA 

HA.znacu.um  bza.bn.um 

Pyznantkzmum  moYitanum 

Hypznj.zum  qn.cxM2.0L2.Yiii 


Special   Concern 

ThzLiptz-'vLb  pkngoptz'vU 
['JoodivoAdia.  vAjigiYiica 
StzttaAAia  tong-i^olAji 
EuomjmuA   obovcutuA 
Hztiantlizmum  bAlzlinzLLii 
Coazx  tnJ^pzma 

'AznZA.Z,i>A.a   piZoAO. 

CtiYitoYiia  bonza,Lii> 

Stn,zptopuA  nOAZUA 

AbA.ej,   \na&  qjvl 

3n.onuA   ciLicituA 

PiuYiuA  \jAJig<iYu.a.na 

PopuZuA  gnandA.dzna.tci 

Spangaivium  andnoctadum 

Agn.04tu>   bonzaLLi>  var.   amznj.zana 

Zotn.ydtu.um  mcitXA^zcvviaz^otium 

HznazZzum  maxAjnum 

loYvizznn  canadzYHAlb 

Poa.  icxLtuznA^ 

Symptozoi>  tA.nztonA.cx. 

TnAjLLium  zzKYiuum 
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7.   EXTENT  OF  STATE-LISTED  SPECIES  IN  GRSM 

Calamagrostis  cainii  -  "Bent  grass"  (Endangered  -  TN)  is.  an  endangered 
species  found  only  on  Mount  LeConte.   This  grass  is  difficult  to 
identify  but  is  known  to  grow  near  LeConte  Lodge.   Its  distribution 
is  very  limited,  and  part  of  the  population  is  thought  to  have  been 
disturbed  by  human  trampling.   Careful  restriction  of  LeConte  Lodge 
and  of  day  hiker  activities  should  help  protect  remaining  populations. 
Any  new  trails  or  reroutes  built  on  LeConte  should  be  carefully 
surveyed  before  construction.   This  species  probably  should  be 
nominated  for  the  national  list. 

Listera  smallii  -  "Twayblade"  (Possibly  extirpated  -  TN)  is  possibly 
extirpated  from  the  park.   This  orchid  is  exceedingly  rare  or  extinct 
in  the  park.   Old  collections  (1920's  and  1930's)  exist  from  Deep 
Creek  in  North  Carolina  and  Ramsey  Prong  in  Tennessee.   Location  of 
populations  must  precede  any  recommendations  for  management. 

Polygonum  cilinode  -  "Climbing  buckwheat"  (Possibly  extirpated  -  TN) 
is  possibly  extinct  in  the  park.   Old  collections  are  from  Thunderhead, 
Spencefield,  Andrews  Bald  area,  and  Mount  Sterling.  The  species 
generally  occupies  high  elevation  areas  with  some  canopy  opening. 
Populations  need  to  be  located  before  any  management  action  is  taken, 
but  the  species  is  likely  to  be  disturbed  by  wild  boar  and  may  be 
affected  by  policies  concerning  balds  management  and  other  types  of 
disturbance . 
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Lilium  philadelphicum  (Endangered  -  TN;  Threatened  -  UC) .   This 
lily  species  is  threatened  by  human  exploitation  and  wild  boar 
rooting.   It  is  uncommon  in  the  park  and  occurs  at  widely  scattered 
locations . 

Law  enforcement  measures  to  discourage  plant  poaching  and  protection 
from  wild  hogs  are  critical  to  its  survival  in  the  park.. 

Trichomanes  petersii  (Endangered  -  TN,  NC)  is  a  dwarf  filmy  fern 
found  at  a  few  scattered  localities  in  the  mountains.   The  first 
locality  found  on  the  Tennessee  side  is  near  Tremont;  the  fern  still 
occurs  there.   Other  than  excess  collecting,  most  human  activities 
do  not  appear  to  threaten  this  species.   The  construction  of  the 
proposed  transmountain  road,  however,  could  destroy  the  population 
near  Tremont. 

Cladrastis  lutea  -  "Yellowwood"  (Primary  concern  -  NC) .   This  small 
tree  is  frequent  in  the  coves  of  the  park.   The  species  is 
threatened  on  Forest  Service  lands  by  disturbance  from  logging, 
but  it  is  not  known  to  be  subject  to  any  unnatural  disturbances  in 
the  park. 

This  tree  should  be  carefully  avoided  in  any  trail  construction 
or  campsite  placement. 
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Cacalia  rugelia  -  "Rugel's  ragwort",  also  known  as  Senecio  rugelia, 
(Endangered  -  TN;  Primary  concern  -  NC)  is  endemic  to  the  spruce- 
fir  forests  in  the  GRSM.   The  park  contains  all  the  habitat  critical 
to  this  species.   At  present  it  is  not  directly  threatened  by  any 
disturbances  other  than  human  trampling  and  removal  of  the  canopy 
by  balsam  woolly  aphid.   All  management  actions  concerning  spruce- 
fir  forest  should  consider  this  species.   At  present,  no  direct  action 
appears  to  be  necessary  to  preserve  the  population. 

Populus  grandidentata  -  "3ig-tooth  aspen"  (Special  concern  -  TN; 
Endangered  -  NC) .   Threatened;  a  few  specimens  have  been  located  in 
the  park  in  the  past.   The  species  is  probably  introduced. 

Be tula  papyrifera  var.  cordifolia  -  "Paper  birch"  (Primary  concern  - 
NC) .   The  first  specimen  from  Tennessee  was  located  in  the  park  near 
Porters  Creek.   This  species  is  disjunct  and  is  probably  not 
presently  influenced  by  any  human  activity  other  than  collecting. 
It  could  be  affected  (positively)  by  natural  disturbances  such  as 
fire  and  landslides,  since  it  requires  forest  openings  for 
reproduction.   However,  the  presently  known  population  consists  of 
only  three  trees — hence  the  species  is  highly  vulnerable  to  direct 
physical  disturbance  to  these  three  trees. 

Scirpus  cespitosus  var.  callosus  -  "Bulrush"  (Threatened  -  TN; 
Endangered  -  NC)  is  a  sedse  which  grows  in  dense  tussocks  at  high 
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elevations.   There  are  no  specimens  in  the  park  herbarium,  but  a 
series  of  collections  from  the  Cliff  Tops  area  is  kept  at  the 
University  of  Tennessee  herbarium.   The  population  could  be 
threatened  by  human  trampling  and  needs  to  be  relocated. 

Woodwardia  virginica  -  "Virginia  chain  fern"  (Special  concern  -  TN) . 
This  species  is  known  from  only  one  site  in  the  park,  Gum  Swamp, 
and  is  subject  to  trampling  by  visitors  and  possibly  rooting  by 
hogs.   Any  change  in  drainage  at  Gum  Swamp  could  effectively  remove 
the  species  from  the  park. 

Carex  trisperma  (Endangered  -  NC;  Special  concern  -  TN) .   This 
species  is  only  known  from  Gum  Swamp  and  Laurel  Creek  Bog  and  could 
be  easily  disturbed  by  human  trampling  or  changes  in  drainage. 
Both  sites  should  be  given  special  protection  status. 

Rue Ilia  humilis  (Endangered  -  NC)  is  known  from  Potato  Branch  and 
the  Civilian  Conservation  Corps  camp  area  in  Cades  Cove.   Collections 
are  old  (1937),  and  the  species  needs  to  be  relocated.   It  also 
occurs  outside  the  park  on  Chilhowee  Mountain  and  in  Wear  Cove. 
The  species  may  have  been  adversely  influenced  by  grazing  and  other 
activities  in  Cades  Cove. 

Asplenium  resiliens  -  "Blackstem  spleenwort"  (Threatened  -  NC)  has 
been  collected  on  limestone  near  Schoolhouse  Gap  and  on  Rich  Mountain, 
The  Schoolhouse  Gap  -  rThite  Oak  Sink  area  needs  special  protection 
status  and  this  species  needs  to  be  located. 
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Polemo nium  rep tans  (Endangered  -  NC) .   Possibly  extirpated.   There 
are  old  collections  of  this  species  from  Walland  (outside  the  park.) 
and  from  an  area  in  Elkmont .   Populations  need  to  be  relocated. 

Stachys  clingmanii  -  "Woundwort''  (Threatened  -  TN)  .   This  little 
mint  is  fairly  common  at  the  high  elevations  in  the  park  and 
frequently  grows  along  trailsides.   It  is  a  favored  food  of 
European  wild  boar,  and  whole  populations  may  be  uprooted  by  hogs. 

Lilium  canadense  -  "Canada  Lily"  (Threatened  -  TN) .   Like  all  other 
members  of  the  genus  Lilium,  this  species  is  removed  by  wildflower 
gardeners  and  European  wild  boar.   It  is  scattered  in  the  park  and 
should  be  considered  uncommon  and  threatened. 

Sparganium  androcladum  -  "Bur-reed"  (Threatened  -  ITT)  .   Possibly 
extinct  in  the  park.   The  park  herbarium  contains  a  single  collection 
of  this  species  taken  from  near  Bull  Cave  on  Rich  Mountain  in  1949. 
The  population  needs  to  be  relocated  before  any  determination  can 
be  made  concerning  management.   The  Bull  Cave  area  should  be 
considered  for  special  protection  status. 

Cystopteris  bulb if era  -  "Bulblet  bladder  fern"  is  largely  a  limestone 
species.   There  are  no  specimens  at  GRSM,  and  the  University  of 
Tennessee  specimens  were  out  at  the  time  a  check  was  made. 
Populations  need  to  be  located;  probably  Cades  Cove  and  White  Oak 
Sink  are  the  places  to  investigate. 
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Muhlengergia  sobolifera  -  "Muhly1'  (Threatened  -  NC)  is  not  represented 
by  any  specimens  in  the  GRSM  herbarium.   It  is  known  from  the  Cove 
Mountain  area  and  tends  to  grow  on  limestone.   It  is  necessary  to 
determine  if  it  is  present  in  the  park. 

Carex  eburnea  (Endangered  -  NC)  has  been  collected  on  a  limestone 
cliff  in  White  Oak  Sink.   The  population  needs  to  be  relocated. 
The  species  should  be  protected  from  human  disturbance.   Other 
limestone  areas  need  to  be  checked  for  this  sedge,  which  is  likely 
to  go  unnoticed. 

Carex  cherokeensis  (Endangered  -  NC)  has  been  found  along  Little 
River.   The  species  is  probably  very  limited  in  distribution  and 
populations  need  to  be  located.   There  are  collections  from  the 
late  1950' s. 

Agrostis  borealis  -  "Bent  grass"  (Endangered  -  NC;  Special  concern  - 
TN)  is  a  very  rare  plant  of  heath  balds.   Ironically,  the  one 
specimen  in  the  park  herbarium  is  labeled  as  "coming  from  Cades 
Cove"  and  needs  verification.   Populations  need  to  be  located. 
There  are  no  park  specimens  at  the  University  of  Tennessee  herbarium. 

Carex  proiecta  (Endangered  -  NC)  is  described  in  Radford  et  al.  (1964) 
as  a  rare  sedge  "of  low  woods".   All  the  specimens  from  the  park  came 
from  the  higher  elevations  at  Newfound  Gap  and  a  semi-open  glade  along 
the  Boulevard.   Collections  (at  University  of  Tennessee)  need  to  be 
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verified  and  the  populations  relocated.   This  species  may  be 
influenced  by  natural  disturbances. 

Cardamine  clematitus  and  Card amine  f lagellifera  -  "Bitter  cress" 
(Both  threatened  -  TN)  .   These  plants  grow  in  seepage  areas.   New 
sightings  are  needed  before  any  suggestions  can  be  made  about 
management. 

Lycopodium  selago  -  "Mountain-clubmoss"  or  "Fir-clubmoss"  (Tnreatened 
TN  and  NC)  .   Very  rare  in  the  park,  this  species  is  found  near  Roaring 
Fork  on  Mount  LeConte.   New  locations  are  needed  before  any 
judgement  can  be  made  on  its  status.   This  species  could  be  affected 
by  moss  and  fern  collectors  gathering  plants  for  home  terrariums. 
No  other  threat  is  known. 

Lycopodium  porophilum  -  "Rock  clubmoss"  (Threatened  -  NC)  is  an 
exceedingly  rare  species.   There  are  no  specimens  in  the  park 
herbarium.   Populations  need  to  be  relocated. 

Hypericum  mitchellianum  -  "St.  John's-wort"  (Threatened  -  TN) .   This 
species  occurs  at  high  elevations  at  scattered  localities  in  the 
park,  including  Mount  LeConte,  the  bog  on  Andrews  Bald,  and  near 
Double  Springs.   Populations  need  to  be  located.   It  may  also  be 
threatened  bv  hiker  activities  and  wild  hogs. 


Gentiana  linearis  -  "Linear  leafed  gentian'-  (Threatened  -  TN)  is  a 
northern  disjunct  which  grows  in  open  successional  areas  on  the 
slopes  of  Mount  LeConte.   The  plant  is  subject  to  some  illegal 
collecting  and  its  future  is  probably  also  related  to  the  presence 
of  slides  and  other  natural  successional  areas.   Any  trail  or 
campsite  placement  on  LeConte  should  consider  the  presence  of  this 
plant. 

Thalictrum  coriaceum  -  "Meadow  rue"  (Threatened  -  TN) .   There  is  one 
collection  in  the  GRSM  herbarium  from  below  Parsons  Bald.   The 
species  is  difficult  to  identify  and  more  populations  need  to  be 
located.   It  may  be  threatened  by  wild  boar  rooting  in  some  sites. 

Euonymus  obovatus  -  "Running  strawberry  bush"  (Special  concern  -  TN; 
Endangered  -  NC)  has  a  very  limited  range  but  grows  in  scattered 
localities  in  the  coves  of  the  GRSM.   At  present,  it  is  not  thought 
to  be  threatened  by  any  unnatural  disturbances. 

Thelypteris  phegopteris  -  "Northern  beech-fern"  (Endangered  -  NC; 
Special  convern  -  TN)  is  near  the  edge  of  its  range  and  is  very  rare 
in  the  park  (no  specimen  is  in  the  park  herbarium).   One  known  site 
occurs  on  Roaring  Fork  near  the  top  of  Mount  LeConte.   The 
population  needs  to  be  relocated,  but  there  was  a  recent  collection 
at  the  University  of  Tennessee. 
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Prunus  virginiana  -  "Choke  cherry"  (Special  concern  -  TN ;  Endangered 
NC) .   This  species  is  known  from  one  site  in  the  park  —  Fort  Harry 
Cove  at  3,500  feet.   Population  needs  to  be  relocated.   The  species 
is  at  the  edge  of  its  range  and  may  be  subject  to  "natural" 
extinction  in  the  park.   No  nan-caused  threats  to  the  species  are 
known  at  present. 

Helianthemum  bicknellii  -  "Rockrose"  or  "Fros tweed"  (Endangered  - 
NC)  is  represented  by  a  single  park  collection  from  Gregory  Bald 
in  1934.   The  species  needs  to  be  relocated  before  any  management 
can  be  suggested. 

Heuchera  longiflora  var.  aceroides  -  "Alum  root"  (Endangered  -  NC; 
Threatened  TN)  has  been  collected  in  the  park  in  the  Cosby  and 
Cataloochee  areas.   Since  Radford  et  al.  (1964)  listed  this  species 
as  very  rare  in  North  Carolina,  occurring  largely  on  limestone,  and 
did  not  show  the  species  occurring  in  Haywood  County,  it  would  be 
well  to  have  the  herbarium  specimens  verified  before  any  attempt 
is  made  at  locating  populations. 

Botrychium  matricariaef olium  -  "Adder's  tongue"  (Endangered  -  NC; 
Special  concern  -  TN) ■   This  species  could  possibly  be  extirpated. 
It  is  represented  in  the  University  of  Tennessee  collection  by  a 
single  specimen  collected  on  Huskey  Gap  Trail  in  L957.   Populations 
need  to  be  relocated.   There  are  no  specimens  in  the  park  herbarium. 
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Mertensia  virginica  -  "Bluebells"  (Endangered  -  NC)  is  known  from 
one  site  along  the  loop  road  in  Cades  Cove,  where  it  may  not  be 
native.   This  site  is  very  susceptible  to  wildf lower  diggers  and 
road  graders.   Even  though  the  plant  is  of  questionable  origin,  the 
population  should  be  monitored. 

Scirpus  lineatus  -  "Bulrush"  (Endangered  -  NC)  has  been  collected 
in  the  wet  meadow  at  the  end  of  Cades  Cove.   Plant  succession  and 
agricultural  management  may  have  impacted  the  species.   Populations 
need  to  be  relocated. 

Crataegus  calpodendron,  a  hawthorn  (Threatened  -  NC) ,  has  only  been 
collected  in  Cades  Cove.   Deer  browse  and  other  factors  may  be 
influencing  the  survival  of  the  species.   Populations  need  to  be 
relocated. 

Stellaria  longifolia  -  "Chickweed"  or  "Starwort"  (Special  concern  - 
TN)  is  known  from  scattered  disturbed  sites.   Changes  in  successional 
status  of  these  areas  may  have  influenced  species  distribution,  and 
populations  need  to  be  relocated. 

Thaspium  pinnatifidum  -  "Meadow  parsnip"  (Endangered  -  NC)  is  a 
dif ficult-to-identify  species.   The  herbarium  collections  need  to 
be  checked  and  populations  located. 
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Rhododendron  roseum  (Endangered  -  MC)  is  an  azalea  species  which 
is  rare  in  the  park.   There  are  collections  from  the  Cove  Creek 
Gap  area  near  Cataloochee.   The  species  is  not  known  to  be 
threatened  by  any  unnatural  disturbance  (possibly  diggers,  but  the 
plant  would  ordinarily  go  unnoticed) .   It  could  be  affected  by 
fire  policy. 

Arabis  Laevigata  var.  burkii  -  ::Rock-cress"  (Endangered  -  NC)  is  a 
variety  with  very  limited  range,  including  Swain  County.   Most  of 
the  A.  laevigata  in  the  park  is  probably  var.  laevigata.   The  exact 
taxonomic  status  of  the  herbarium  specimens  needs  to  be  established. 

Viola  tripartita  var.  tripartita  (Endangered  -  NC)  is  a  rare  variety 
of  violet  usually  associated  with  high  base  (limestone)  type  soils. 
Records  of  the  species  in  the  park  are  few,  but  it  is  recorded  from 
the  Cades  Cove  area.   Taxonomic  work  is  necessary,  and  populations 
need  to  be  located. 

Carex  baileyi  (Threatened  -  NC)  is  known  from  one  site  1.5  miles 
above  Deep  Creek  campground  (but  is  not  shown  in  Radford  et  al.  as 
occurring  in  Swain  County) .   The  specimen  and  the  site  both  need 
to  be  verified.   The  species  is  rare  and  usually  restricted  to  bogs. 

Arabis  lyrata  "Rock-weed"  (Threatened  -  NC)  has  been  collected  at  a 
number  of  sites,  most  of  them  in  Little  River  Gorge.   The  species 
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is  not  known  to  be  specifically  threatened  by  any  man-caused 
disturbance  and  probably  does  better  in  semi-open  areas,  such  as 
the  shale  cliffs. 

Parnassia  asarif olia  -  "Grass-of-Parnassus"  (Threatened  -  MC)  is 
largely  restricted  to  the  slides  around  Mount  LeConte.   The  species 
is  rare  elsewhere  in  the  park  and  may  occasionally  be  subject  to 
illegal  digging.   The  species  does  better  in  disturbed  areas. 
Enforcement  is  the  best  protection  for  this  delicately  flowered 
plant.  (Dr.  Robert  Farmer  has  been  able  to  grow  it  from  seed  in  a 
greenhouse  and  reintroduce  the  young  plants,  offspring  of  LeConte 
individuals,  to  new  sites  on  LeConte.) 

Pieris  floribunda  -  "Fetter-bush"  (Threatened  -  TN  and  NC)  is  very 
uncommon  in  the  park  and  endemic  to  the  Southern  Appalachians.   It 
is  not  known  to  be  threatened  by  any  man-caused  disturbances,  but 
it  could  be  influenced  by  park  fire  policy  for  oak  and  pine  stands. 

Monotropsis  odorata  -  "Pygmy-pipes"  (Threatened  -  TN  and  NC)  is 
found  at  scattered  localities  throughout  the  park.   It  is  rare  but 
does  not  appear  to  be  subject  to  intensive  unnatural  disturbance. 

Hydrophyllum  virginianum  -  "Waterleaf"  (Threatened  -  TN)  is  found  at 
scattered  localities  throughout  the  park.   It  is  rare  and  may  be 
subject  to  disturbance  by  wild  boar. 
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Rub us  idaeus  var.  canadensis  -  "Red  raspberry"  (Threatened  -  NC) 
is  found  occasionally  at  the  higher  elevations  in  spruce-fir 
environs.   Populations  need  to  be  located  and  the  exact  status  of 
the  species  determined.   Rubus  spp .  are  eaten  by  wild  boar  and  are 
usually  positively  affected  by  disturbance. 

Gaylussacia  ursina  -  "Huckleberry"  (Threatened  -  TN)  is  endemic  to 
the  area  but  occurs  fairly  commonly  in  its  limited  range.   It  is  an 
understory  dominant  around  Cades  Cove  and  the  populations  are 
probably  reasonably  stable. 

Menziesia  pilosa  -  "Minnie-bush"  (Special  concern  -  TN)  is  endemic 
to  the  Southern  Appalachians  and  is  scattered  throughout  the  higher 
elevations.   The  species  is  not  threatened  by  any  present 
disturbances.   It  could  be  influenced  by  balsam  woolly  aphid 
invasion  or  Park  Service  fire  management. 

Abies  fraseri  -  "Fraser  fir"  (Special  concern  -  TN)  is  endemic  to 
the  Southern  Appalachians.   The  balsam  woolly  aphid  poses  a  serious 
threat  to  all  the  stands  in  the  park. 

Clintonia  borealis  -  "Bead  lily"  (Special  concern  -  TN)  is  at  the 
edge  of  its  range  and  occurs  primarily  at  the  higher  elevations.   It 
is  scattered  and  relatively  uncommon.   It  may  be  disturbed  by  wild 
boar  rooting. 
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Bromus  ciliatus  -  "Brome  grass"  (Special  concern  -  TN)  occurs 
largely  at  high  elevations.   It  is  rare  in  the  park,  and  populations 
need  to  be  located. 

Streptopus  roseus  -  "Rose  twisted  stalk"  (Special  concern  -  TN)  is 
an  uncommon  plant  occurring  at  scattered  sites  at  high  elevations. 
It  is  at  the  edge  of  its  range  and  is  more  common  farther  north. 
Some  of  its  habitat  has  been  disturbed  by  wild  boar  rooting.   The 
plant  is  delicate  and  easily  disturbed  by  trampling. 

Streptopus  amlexifolius  -  "Twisted  stalk"  (Endangered  -  NC)  has  a 
wide  range  in  the  eastern  United  States  but  is  relatively  rare  in 
the  park.   It  may  be  easily  disturbed  by  trampling  and  hog  rooting. 

Chrysosplenium  americanum  -  "Golden  saxifrage"  (Endangered  -  NC)  is 
a  small  plant  found  in  seeps  and  small  springs.   It  is  scattered 
throughout  the  park  but  is  probably  frequently  overlooked.   It  is 
not  known  to  be  threatened  by  any  unnatural  disturbance. 

Panax  trifolium  -  "Dwarf  ginseng"  (Endangered  -  NC)  is  a  small  plant 
that  occurs  at  scattered  locations,  mostly  in  lower  elevation  coves. 
The  species  is  relatively  uncommon  and  may  occasionally  be  disturbed 
by  hogs  and  wildflower  diggers. 

Silene  ovata  -  "Catchf ly"  (Threatened  -  NC)  has  been  collected  near 
Cove  Creek  Gap  in  Cataloochee  and  in  the  Mount  Sterling  area.   No 
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man-caused  threaCs  are  known  at  this  time.   Populations  need  to 
be  relocated. 

Geum  vernun  -  "Avens"  (Endangered  -  NC)  has  been  collected  in  a 
variety  of  sites  along  Little  River  and  on  Mount  LeConte.   The  species 
is  not  known  to  be  threatened  by  man-caused  disturbances,  but 
populations  need  to  be  located. 

Gillenia  stipulata  -  "Indian-physic"  (Endangered  -  NC)  was  originally 
found  at  one  site  on  a  roadbank  near  Calderwood.   It  was  recently 
(1977)  collected  in  the  Polecat  Pvldge  area,  and  there  may  be  more 
populations  in  the  western  end  of  the  park.   It  is  likely  to  be 
influenced  by  fire  management  policies. 

Polygala  paucif olia  -  "Gay-wings"  (Endangered  -  NC)  is  found  at 
scattered  localities,  mostly  around  Abrams  Creek  and  Cades  Cove. 
It  is  pursued  by  wildflower  enthusiasts  and  may  suffer  from  diggers. 
Enforcement  is  its  best  protection,  but  it  may  be  affected  by  fire 
management  policy. 

Phlox  subulata  -  "Moss  pink"  (Endangered  -  NC)  is  probably  extirpated. 
It  has  been  collected  at  one  site  near  a  cottage  at  Elkmont.   It  was 
probably  introduced  from  Knoxville. 

Phacelia  purshii  (Endangered  -  NC)  is  an  annual  that  occurs  at 
scattered  low  elevation  sites,  including  Cades  Cove.   It  prefers 


23 


''moist  meadows  and  roadsides".   The  species  is  liable  to  wildflower 
digging  but,  as  an  annual,  may  have  some  recovery  potential  if  the 
whole  population  is  not  removed.   Hog  rooting  may  also  affect 
populations  near  old  homesites. 

Euonymus  atropurpureus  -  "Strawberry  bush"  (Endangered  -  NC)  is 
rare  and  has  been  collected  at  one  site  near  Sugarlands.   It  is  not 
known  to  be  threatened  by  unnatural  disturbance,  but  populations 
need  to  be  relocated. 

Lonicera  canadensis  -  "Honeysuckle"  (Endangered  -  TN,  MC)  is  found 
at  scattered  high  elevation  locations,  primarily  on  the  slopes  of 
LeConte  and  in  the  Andrews  Bald  area.   It  is  not  known  to  be 
threatened  by  any  unnatural  disturbance. 

Crotalaria  purshii  -  "Rattlebox"  (Possibly  extirpated  -  TN)  has 
been  found  only  on  one  site  along  lower  Abrams  Creek.   It  needs  to 
be  relocated.   This  is  the  only  Tennessee  station  of  this  plant  of 
coastal  plain  distribution.   Flooding  of  lower  Abrams  Creek  may 
have  impacted  this  species. 

Helianchus  glaucophyllus  -  "Sunflower"  (Possibly  extirpated  -  TN; 
Threatened  -  NC)  is  an  endemic  known  only  from  Che  Great  Smoky 
Mountain  area.   It  has  been  collected  in  Haywood  and  Swain  Counties 
and  populations  need  to  be  relocated. 


29 


Linnaea  borealis  -  "Twinf lower"  (Possibly  extirpated  -  TN)  is  known 
in  Tennessee  only  from  a  single  collection  made  in  1891  by  Albert 
Ruth.   The  herbarium  label  reads  "Mountains  of  Sevier  County".   The 
next  nearest  stations  of  this  plant  are  in  West  Virginia. 

Lycopodium  annotinum  -  "Stiff,  bristly,  or  interrupted  clubmoss"  - 
(Possibly  extirpated  -  TN)  is  known  in  Tennessee  only  from  a  single 
collection  also  by  Albert  Ruth  —  this  one  from  1893  in  the  vicinity 
of  Thunderhead  Mountain.   It  has  not  been  seen  in  GRSM  or  Tennessee 
since. 

Melanthiura  hybridum  -  "Bunch-flower"  (Possibly  extirpated  -  TN)  is 
scattered  in  rich  hardwoods  and  oak  stands  from  1,800  feet  to  3,500 
feet.   Populations  need  to  be  relocated. 

Carex  ruthii,  a  sedge  (Threatened  -  TN) ,  is  found  in  a  variety  of 
open  habitats  at  higher  elevations,  particularly  in  seepage  meadows. 

Habenaria  psycodes  -  "Small  purple-fringed  orchis"  or  "Soldier ' s-plume" 
(Threatened  -  TN) .   This  species,  doubtfully  distinct  from  H. 
fimbriata,  "large  purple-fringed  orchis",  is  occasional  in  GRSM, 
mostly  at  high  elevations.   Populations  along  Clingman's  Dome  road 
could  be  affected  by  mowing  practices. 

Pycnanthemum  montanum  -  "Mountain-mint"  or  "Basil"  (Threatened  -  TN) 
is  frequent  in  the  park.   It  does  not  appear  to  be  threatened  as  a 
species . 
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iiy  peri  cum  graveolens  -  "St.  John 's-wort"  (Threatened  -  TN)  is 
occasional  in  high  elevation  wet  areas.   Population  estimates  are 
needed.   It  is  probably  positively  influenced  by  unstable  substrate 
on  landslide  scars. 

Heracleum  maximum  -  "Cow  parsnip"  (Special  concern  -  TN)  is  scattered 
at  high  elevations.   A  more  complete  inventory  of  populations  is 
needed  to  assess  status  and  possible  threats  (such  as  wild  boar) . 

Hieracium  scab rum  -  "Hawkweed"  (Threatened  -  TN)  is  reported  from 
GRSM  but  its  status  is  uncertain  due  to  unresolved  taxonomic  problems. 

Poa  saltuensis  -  "Meadow-grass"  or  "Speargrass"  (Special  concern  -  TN) 
is  known  only  from  the  vicinity  of  Deal's  Gap.   Populations  need  to 
be  relocated. 

Symplocos  tinctoria  -  "Sweet  leaf"  or  "Horse  sugar"  (Special  concern  • 
TN)  is  probably  extirpated  in  the  park  due  to  flooding  of  its  habitat 
by  Fontana  Dam.   It  is  to  be  looked  for  at  lower  elevations. 

Trillium  cernuum  -  "Nodding  trillium"  (Special  concern  -  TN)  is  rare 
in  GRSM.   Presently  a  graduate  student  at  the  University  of  Tennessee 
is  reviewing  the  taxonomic  status  of  this  species  and  its  relatives. 
Possible  threats  include  soil  disturbance  bv  wild  boar. 
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Aspleniuia  ruta-muraria  -  "Wall-rue"  (Endangered  -  NC)  was  only 
recently  discovered  in  GRSM  (1973).   It  is  frequent  on  limestone 
ledges  in  the  areas  of  White  Oak  Sink. 

Lithospermum  canescens  -  "Hoary  puccoon"  (Endangered  -  NC)  was  only 
recently  discovered  in  GRSM  (1973) .   It  is  occasional  on  the  rocky 
limestone  slope  below  Scott  Mountain  Gap  on  the  edge  of  White  Oak 
Sink. 

Dentaria  multif ida  -  "Toothwort"  (Endangered  -  NC)  is  found  only 

in  Cades  Cove  near  an  old  quarry.   Threats  include  wild  boar  rooting 

and  cattle  trampling  and  grazing. 

Lycopodium  porophilum  -  "Rock  clubmoss"  (Threatened  -  NC)  is  known 
only  from  Schuts  Prong  in  the  Greenbrier  area.   The  population  needs 
to  be  relocated. 

Corallorhiza  wisteriana  -  "Spring  coral-root"  (Threatened  -  NC)  is 
known  only  from  two  limestone  areas  —  Cades  Cove  and  White  Oak 
Sink.   Wild  boar  rooting  is  a  possible  threat. 

Corydalis  sempervirens  -  "Pale  corydalis"  or  ''Rock-harlequin"  occurs 
in  the  Mount  Sterling  area  of  GFtSM.   Populations  need  to  be  relocated. 

Dryopteris  celsa  -  "Log  fern"  (Threatened  -  NC)  was  found  only 
recently  in  GRSM.   The  population  is  near  a  trail  and  is  potentially 
influenced  by  hikers  and  wild  boar.   No  immediate  threat  is  likely. 


32 


Polymnia  canadensis  -  "Leaf -cup'"  (Threatened  -  NC)  was  only  recently 
discovered  in  GRSM  (1978) .   The  plant  is  occasional  at  White  Oak 
Sink  and  Rich  Mountain  Gap.   A  possible  influence  is  fire  policy. 

Stellaria  corei  -  "Chickweed"  (Threatened  -  NC)  is  occasional  in 
rich  hardwood  coves.   Sites  are  potentially  threatened  by  wild  boar 
rooting. 

Botrychium  oneidense  -  "House  or  blunt-lobed  grapefern"  (Threatened  - 
NC)  belongs  to  a  difficult  group  of  species  which  require  further 
taxonomic  review  before  an  assessment  is  made. 
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8.   SPECIES  NOT  ON  THE  NATIONAL  OR  STATE  LISTS  BUT  RARE  OR  THREATENED 
IN  GRSM 

THREATENED  BY  DISTURBANCE 

Cypripedium  acaule  -  "Pink  lady  slipper"  is  scattered  throughout  the 
park  and  is  quite  common  on  some  of  the  drier  ridges.   It  is  exploited 
extensively  by  diggers,   It  often  grows  in  previously  burned  areas 
and  its  populations  are  likely  to  be  influenced  by  fire  management 
policy. 

Cypripedium  calceolus  -  "Yellow  lady  slipper"  is  rare  in  the  park 
and  is  much  appreciated  by  wildf lower  enthusiasts.   Illegal 
collection  has  removed  the  plant  from  any  accessible  sites,  and  it 
should  be  considered  threatened  in  the  park. 

Orchis  spectabilis  -  "Showy  orchids"  are  found  in  scattered  low 
elevation  coves.   It  grows  well  in  successional  stream  flats,  but 
illegal  collecting  has  disturbed  the  populations  near  park  nature 
trails  and  in  other  accessible  locations.   Wild  boar  rooting  also 
may  reduce  populations,  especially  near  old  homesites.   All  the 
orchids  in  the  park  need  protection. 

Lilium  superbum  -  "Turk's  cap  lily"  is  the  most  common  species  of 
Lilium  in  the  park.  It  is  frequently  rooted  by  wild  boar  and  may 
occasionally  be  exploited  by  wildflower  gardeners. 
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Habenaria  (all  species) .   This  orchid  genus  has  several  species 
which  are  occasionally  exploited  by  diggers.   Some  species  nay  be 
influenced  by  the  presence  of  fire  (probably  positively)  and  other 
natural  disturbances. 

Aristolochia  durior  -  "Dutchman's  pipe''  is  a  Southern  Appalachian 
endemic  which  is  not  uncommon  in  the  park.   Hog  rooting  may  be 
removing  individual  vines  in  some  areas. 
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RARE  IN  THE  PARK  -  Known  from  very  few  sites 

Drosera  rotundifolia  -  "Sundew"  is  found  only  on  the  small  bog  on 
Andrews  Bald.   It  is  an  interesting  plant  to  visitors  because  it 
is  insectivorous  and  is  rare  in  the  Southern  Appalachians.   Policies 
concerning  balds  may  affect  this  species. 

Philadelphus  sharpianus  -  "Mock-orange"  or  "syringa"  was  first 
identified  near  the  mouth  of  Mill  Creek  on  Abrams  Creek.   All  three 
species  of  this  genus  are  uncommon  in  the  park  and  should  be  avoided 
in  maintenance  activities.   The  population  of  P_.  sharpianus  needs  to 
be  relocated. 

Carya  ovata  -  "Shagbark  hickory"  and  Carya  pallida,  "pale  hickory", 
are  known  from  very  few  sites.   Populations  need  to  be  located  and 
protected  from  any  human  disturbance. 

Quercus  muhlenbergii  -  "Yellow  chestnut  oak"  occurs  only  on  limestone 
in  GRSM. 

Castanea  pumila  -  "Chinquapin"  was  rare  in  the  park  before  the 
chestnut  blight  and  may  have  been  eliminated.   Populations  need  to 
be  relocated. 

Ulmus  americana  -  "White  or  American  elm"  was  also  infrequent  and  is 
now  threatened  bv  disease. 
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Cocculus  carolinus  -  "Coralbeads"  and  Menispermum  canadense, 
"Moonseed",  are  both  rare,  noted  only  from  the  lower  end  of  Abrams 
Creek. 

Physocarpus  opulif olius  -  "Ninebark"  is  only  known  from  White  Oak 
Sinks  on  a  "dolomite  bluff".   Populations  need  to  be  located. 

Pyrus  arbutifolia  -  "Red  chokeberry"  has  been  collected  only  once, 
on  Brushy  Mountain;  and  Pyrus  floribunda,  "Purple  chokeberry", 
has  been  collected  only  once,  at  the  Oliver  wet  meadow  in  Cades 
Cove.   Both  species  need  to  be  located.   Either  could  be  extirpated. 

The  Crataegus  group  has  a  number  of  species  with  single  collections, 
largely  from  the  Cades  Cove  and  Gregory  Bald  area.   Populations  of 
this  successful  genus  need  to  be  mapped.   The  same  is  true  of  several 
Rub us  species.   Both  groups  are  taxonomically  difficult. 

Ilex  longipes  holly  is  known  from  one  site  between  Clingmans  Dome 
and  Andrews  Bald.   It  needs  to  be  relocated. 

Staphylea  trifolia  -  "Bladdernut"  is  a  rare  shrub  restricted  to 
limestone  outcrops  around  Cades  Cove.   Populations  need  to  be 
located. 

Ampelopsis  cordata  is  recorded  for  one  site  near  the  nouth  of  Abrams 
Creek.   The  plant  needs  to  be  relocated  if  it  is  still  present. 
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Hibiscus  palustris  -  "Swamp-rose  mallow,  mars h-raal low,  mallow-rose,  or 
sea-hollyhock"  is  probably  native  only  Co  the  wet  Oliver  meadow  in 
Cades  Cove.   Populations  need  to  be  relocated;  it  may  have  been 
removed  by  disturbance. 

Cephalanthus  occidentalis  -  "Button  bush'7  is  only  known  for  the 
edges  of  the  pond  on  the  south  side  of  Cades  Cove.   This  area  should 
be  considered  for  special  protection  status. 

Viburnum  prunifolium  -  "Black  haw"  or  "nanny-berry"  is  only  known 
from  Cades  Cove,  and  Viburnum  rufidulum,  "Blue  haw",  is  known  only 
from  Unite  Oak  Sink.   Populations  of  both  need  to  be  located. 

Except  for  Rhodododendron  calendulaceum,  "Flame  azalea",  all  the 
azaleas  in  the  park  are  rather  uncommon.   The  hybrid  swarm  on 
Gregory  Bald  is  particularly  notable  and  is  one  of  the  most 
interesting  botanical  resources  in  the  park. 

Rhododendron  viscosum  -  "Swamp  honeysuckle"  or  "swamp  azalea"  is 
restricted  to  Gregory  and  Parsons  Balds.   Rhododendron  arborescens, 
"Smooth  azalea",  also  occurs  on  Gregory  and  a  few  other  scattered 
sites  on  Little  River  and  Abrams  Creek.   These  plants  all  need 
protection  from  diggers  and  may  be  affected  by  fire  management 
policies. 

Carex  austro-caroliniana  is  a  rare  Southern  Appalachian  endemic. 
Populations  need  to  be  located. 
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Cleistes  divaricata  -  "Spreading  pogonia"  is  a  species  disjunct 
between  the  coastal  plain  and  the  mountains.   It  is  rare  in  the  park 
and  probably  subject  to  illegal  collection. 

Goodyera  repens  -   "Lesser  rattlesnake  plantain"  is  very  common  in 
the  park,  with  a  few  sites  known,  particularly  in  the  Greenbrier  area. 
It  is  probably  not  threatened  by  human  disturbance,  other  than 
occasional  legal  and  illegal  collecting.   Populations  need  to  be 
located. 

Malaxis  unifolia  -  "Green  adder's  mouth";  Triphora  trianthophora, 
"Three  birds  orchid";  Liparis  lilifolia,  "Lily-leaved  twayblade", 
and  several  species  of  Spiranthes  are  fairly  common  but  may  be 
subject  to  occasional  illegal  collection.   Hexalectris  snicata, 
"Crested  coral  root";  Corallorhiza  maculata,  "Spotted  coral  root"; 
and  Corallorhiza  wisteriana,  "Spring  coral  root",  are  all  rare  in 
the  park  but  are  not  known  to  be  subject  to  any  unnatural  disturbance 
other  than  possible  hog  rooting. 

Trillium  cuneatum  -  "Little  sweet  Betsy"  is  uncommon  in  the  park 
but  relatively  frequent  in  other  (westward)  areas.   It  is  potentially 
subject  to  the  same  disturbances  as  the  other  Trillium  species, 
illegal  collecting  and  hog  rooting. 
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9.  DISCUSSION 

The  list  of  rare  and  endangered  plants  found  in  GRSM  is  long  and 
formidable.   This  is  due  to  the  floristic  richness  and 
environmental  complexity  of  the  Southern  Appalachians.   In  both 
Tennessee  and  North  Carolina,  the  mountains  are  cluster  areas  for 
endemic  and  disjunct  species.   The  flora  of  GRSM  is  an  extremely 
important  resource  of  significance  on  a  national  scale,  and  efforts 
should  be  made  to  protect  its  diversity. 

In  checking  the  locations  for  rare  species,  some  obvious  patterns 
emerge.   A  great  majority  of  the  species  are  found  in  a  few 
distinctive  areas,  and  a  number  of  environmental  factors  seem  to 
influence  their  distribution.   Important  elements  arc  high  lime 
soils  and  limestone  rock  outcrops,  high  elevations,  poor  drainage, 
and  previous  disturbances  or  open  canopies.   Several  of  these 
concentration  sites  for  endangered  species,  such  as  the  boggy  areas 
in  Cades  Cove  or  Cliff  Tops  on  Mount  LeConte,  have  more  than  one  of 
these  characteristics.   A  number  of  areas  appear  multiple  times  as 
critical  habitat,  including  Mount  LeConte  (especially  high  elevation 
seeps  and  slides  and  Cliff  Tops) ,  Cades  Cove  (especially  the  bogs 
and  wet  meadows) ,  White  Oak  Sink  (and  to  a  lesser  extent,  Bull  Cave 
area,  both  limestone) ,  the  grassy  balds  (particularly  Andrews  and 
Gregory),  Little  River  Gorge,  and  the  spruce-fir  forest  in  the  center 
of  the  park  (Figure  1).   Low  elevation  coves  harbor  a  few  species. 
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notably  Frasier's  sedge  and  Cladrastris  Lutea,  :'Yellow-wood"  or 
"Virgilia" . 

In  some  ways,  this  concentration  effect  eases  problems  in  research 
and  management  because  it  reduces  the  number  of  areas  that  need 
intensive  survey.   However,  high  densities  of  visitation  is  some  of 
these  localities  and  the  fragile  nature  of  the  associated  vegetation 
or  the  substrate  could  make  long  term  preservation  difficult. 

A  few  factors  can  be  delineated  as  the  greatest  threats  to  these 
species.   First  is  direct  human  impacts,  either  through  trampling, 
development,  or  illegal  collection.   The  LeConte  area  is  very 
vulnerable  to  this.   The  species  with  showy  flowers  are  the  most 
impacted  by  collecting.   Second  is  some  change  in  the  natural 
disturbance  regime,  including  suppression  of  fire  (one  example  is 
that  intense  fires  that  create  openings  in  the  canopy  may  be  most 
important  in  the  long  run,  but  more  research  is  needed) .   Third  is 
the  European  wild  boar,  which  is  removing  populations  of  a  number  of 
herbaceous  species.   Other  impacts  that  have  not  been  specifically 
evaluated  are  agricultural  management  practices  and  deer  browse  in 
Cades  Cove  and  air  pollution. 

Extinction  is,  in  the  end,  a  natural  process  that  tends  to  be 
accelerated  or  initiated  by  human  interference.   Species  with  small 
populations  may  disappear  due  to  natural  disturbances  or  interspecific 
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competition.   A  number  of  species  found  in  GRS11  are  disjuncts  at 
the  edge  of  their  ranges;  others  are  endemic  with  narrow  habitat 
preferences  and  thus  subject  to  "natural  extirpation".   Some  may, 
in  the  end,  be  difficult  or  impossible  to  protect.   Other  species, 
however,  have  had  their  ranges  reduced  or  their  populations  modified 
by  man-caused  disturbances.   These  processes  are  easier  for  the  park 
to  control  and  influence. 

The  fate  of  a  number  of  rare  species  in  the  park  depends  on  the 
frequency  and  intensity  of  disturbance,  either  natural  or  man 
caused.   Ironically,  the  grassy  balds  and  old  homesite  areas 
provide  suitable  habitat  for  rare  or  endangered  species,  including 
four  of  those  on  the  national  list.   The  role  of  natural  disturbance 
processes,  particularly  fire  but  also  windfall,  land  slides,  and 
flooding,  needs  to  be  better  understood  in  GRSM.   Management 
practices  should  allow  for  these  processes,  particularly  at  the 
higher  elevations . 

Before  a  final  report  on  endangered  plants  can  be  completed,  a 
fungus  checklist  and  a  bryophyte  checklist  should  be  made  available 
and  lists  of  rare  plants  completed  for  these  groups. 


10.   STRENGTHENING  THE  RARE  PLANTS  PROGRAM  IN  GRSM 

In  order  to  obtain  good  managerial  control  over  rare  plant  areas, 
the  following  tasks  need  to  be  accomplished: 

1.  The  special  protection  files  need  to  be  organized.   Highest 
priority  areas  are  Mount  LeConte,  Cades  Cove,  and  White  Oak 
Sink.   All  these  sites  need  a  species  checklist  and  should 
be  delineated  on  maps  available  at  park  headquarters. 

2.  The  rare  and  endangered  sighting  sheet,  which  has  recently- 
been  converted  to  a  computer  coded  form,  needs  to  be  put 
into  active  use  by  the  field  crews. 

3.  The  labels  from  the  herbarium  collections  in  GRSM  and  at  the 
University  of  Tennessee  need  to  be  coded  onto  the  comDuterized 
form,  and  a  sort  needs  to  be  completed  to  determine  the  status 
of  the  species  in  the  collections. 

4.  This  management  report  will  need  updating  after  as  many 
populations  as  possible  have  been  field  checked. 

5.  A  list  of  the  species  of  concern  needs  to  be  made  available 
to  legal  collectors  of  plants  in  the  park. 

6.  Studies  on  individual  species  or  groups  of  species  need  to 
be  initiated.   High  priorities  include  the  genus  Lilium, 
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Cladrastis  Lutea,  the  limestone  "endemics" ,  and  the  orchids 
favored  by  diggers. 

7.  More  active  public  education  needs  to  be  pursued,  possibly 
with  the  help  of  local  botanical  groups. 

8.  A  file  of  color  slides  of  the  species  most  in  need  of 
protection  should  be  made  available  to  park  management. 
Photos  might  also  be  used  to  document  population  status  at 
the  present  time. 

9.  The  fungus  and  bryophyte  checklists  need  to  be  completed. 
Lists  of  the  rare  or  endangered  species  need  to  be 
constructed. 
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